Creation of thermostable and alkaline stable xylanase variants by DNA shuffling.
Mutant xylanases, G41 and G53, were generated by random mutagenesis of Thermomyces lanuginosus xylanase DSM 5826 (xynA) in a previous study. Incubation at 90 min showed that G41 had 75% activity at 80 °C and G53 had 93% activity at pH 10. In order to create xylanase variants possessing both thermal and alkaline stability in a single enzyme, G41 and G53 served as templates for DNA shuffling using the StEP recombination method. One of the resulting StEP recombinants, S340, retained 54% stability at 80 °C and 60% stability at pH 10 with three resulting amino acid mutations. Another StEP recombinant, S325, displayed 85% stability at 80 °C and 60% stability at pH 10 and DNA sequencing showed that it inherited mutations from both parents. All thermostable variants displayed an increase in arginine content with poor enzyme activity. Thus, the StEP recombination method successfully recombined mutations into two xylanases that were more robust than their parent counterparts. Additionally, the 3D-models of the wild type T. lanuginosus xynA (xyl_ext) and its variants, G41 and S325, were predicted using I-TASSER and then subjected to molecular dynamics (MD) simulations at 300 K for a deeper understanding of their structural features. The results from the predicted 3D models show clearly the presence of α-helical regions in the N-terminal residues of the xyl_ext, G41 and S325. Moreover, the MD analysis suggests that the presence of additional residues (1-31) and point mutation induces slight structural changes with the stability of the protein being evenly distributed over the whole structure.